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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin electrode catalyst layer with high catalyst 
utilization efficiency and high output performance by restraining deterioration of performance 
due to coating defect in forming an electrode catalyst layer and a cost hike due to complicated 
processes. 

SOLUTION: The electrode catalyst layer has a catalyst-polymer complex composed of at 
least a catalyst layer and a polymer integrally constructed with a holding layer composed of a 
porous conductive sheet and/or non- conductive cloth, with thickness of 50 /im or less. 
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^-or/^/ut-^x-x/P (PFA) %t\ folate 

uy%k'comcD*y?kcD*m-&fo mm. m^7 

[00 58] dcO^T't, y)V^UT)V^)V^— f/HBl 

8aS**1-4#y73WftfciF4L<, Du Pontt 
INaf ion, TlHfcfifctfcllA ciplex, JflW^tt 



MF 1 em i o nfri: t IXTJU 

ttMft*ftl;lTJl<a*U SiSSE ( «affit) fcStt 

it. ^?7-;k x*/-/K i-roAV-zk 
N-^f-;U-2-tfn'J h'y, N, N-^^-;Ux;U7 
* * y h\ ^ $ *y y ytn ZtoWt&mtf 
Wfbti. M®1&k LTli. B#7^-;k »Kx*;k 

^^x^-^-df^-h^tr^x^r^s fh5t 
Hn77>, x^"7"y5ri:'<7)^x-T^, 3r£V) 

[0059] 47c, ftBt-z-KU va^O^'Jvi: L 
•C. ^^'yjkt'-'Jfy (PVDF), ^V7JV* 
D7ntl/y-7 «y -flih'x y fy*l^^ k'm^6 
^SEi: tTN-^f-;U-2-tay h'y, 
N, N-^^x;P7*df^H. y^f/l^fS^/g 
yVy, i/'^ 7 * ^ H & iWo h 
ttHWtii. *9J-fo. i - 

corn h yfommmxthzk tmt iw 
[00603 m&-#\)'?#&mtt\'*s>tL6#})'? 
«. ±ieo7'ySH : ?^-ir%-rs^y-?^rnhy^ 

S**tr^ y v £ £ v ^ti 7V y H L T ffl V »4 C 

t>04 Lv^tWC**. Wtolf U 7 yftt'xyf^ 
jK»J (^^7;l/3j-nrntu>'-7 7-ffc:h*xyf r >') 
^S^^fi:, To h >3a«St;7^o7^#;Wx 
-T/HB« i: 7 Jltv 7)V*)V3EMtt-th Naf i on^r k" 

[006 1 ] Wl-sJf U v«^*w±fc4jS4H4J!Hllc 
y VC7)M*lfc*T5/9 5-9 5/5^l<fflV^ 

tih. ft&m&ttwmwmmsmmkLxm 

0/6 0-8 5/1 5*W4LV^tW*S. 

[006 2]tW-*y7«^«c*iffl»*j:-*fl:S* 

^7fffii:L-C(i, »fcR«S*l4 #S 

a. m^m^mtL^ijmxhh. tmmt. mm 

?S^4^§^t^J: , )ffbiil». St^-^yv 
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nammmfttit. mmkmmjbmtmmM^mco 
ttvimx-h*). mm. ®mtxv-?co®&mm. m 
%.ztiii><7)X'n^\ m^ma. tmrni-izmt-x 
hi. mxumiz^xtt. mzmfeztiKZhnx- 

r-f 7/3-^- > xt'y?—?-. 

msiz&^xt. mm-xo-iw.&m^tiimftco 
mm. ®Btt%t'ii. immzwim^ffifc-t h 
momimzz izx m'mmztiz, hox-b o , 

[0063] #?&BJ<0TO4&jifi. 7-n h y£m$tfc 
it«tti:£Wl-«®f-£#: (ME A : Memb r a 
ne Electoode A s s e m b 1 y ) Srflitfc 

[0064] *%w<7)m-mm.-&mzm^t>ti&7zi 
h yic.smtemzm.fez *is t coxm v 7 •/ 

aby$amkLxi±. x^ymm. *)ixywm. 
v ywtmtct'mzmfeztLi i>e>T\t%\\ 
[0065] i^rn h yjammit. ±mcom b y$z 
mm. mzx)\s*y®&z%~r&. x^uy-^-iu 
*y-*>y&m-£ft%k'v>mtm%t , 7 -yitfH^ 

#y-?, #^7/P^DT;^;Ux-r;l^ffl^i: 7/M-u 
7/^/l^t#^ffij£$ft6£fi^cD;N-7;M-o 

TiSi:Stf?$ii§^§ i>cr>X'h%>i)K 7 73iiJI?-£-*tf' 
'J ^^^-7;k^Q^W4m?fi»^**^« : ^ 

L\^<7)x*h%. ttz. &ftmz7 -ymiKTwrnuz® 

te. DuPontttMNafion. JI-fl^llAciplex. M«lWle 
mion, y^A-yi7f •/ ^^.aMGoa-select^r f 

s*u $#7 vmmxn. hvy^tvzj-uyxji* 
ywwm^fc*?* 'j 7 -y ^ t'^ >j r yc^/u* ymm £ 

7v y h**y 2 mxtomm o ^m^is-^ 

7'n h y^m^^m^H7 A fV^ZX-fflfc Ltz 

mcf^m^zttfx-th. 
[0066] *%wcr>m-mm&Mzm ^tumt 
mtt ixit. mm.ttm&<. m (&) *£fust> 
cox'&tiift < izmfeztiz, zk%<m^&zt mm 
xhhifi, mzziiMmm^-bizti^x^mioftWi 
mg&tih^xbh. %wm\,zm^timw& 



m% : s-bk®£>m&zt%<®m*imxhz>. tztd 

mp^- b com $ a 5 0 -4 0 0 v mtfat i<m 
^t>ti&i><7)X't>i. w&mtiizm^nimwtm. 
Mi/-bn. tfxm&m'mx'bonss&iiLv&^i' 
- Y-x'htimizmfeztiz z t m<m^& ztmn 
x-hh. 

[0067] mmmtf commit lxh, a t m. m 

WaMk LX\i. #VT7 'Jnzb 'J^^ft, 

t- 7 irfrt> comm. mism/mmmm* t'comw. 

xy-yisxx^-iv. ^'J7r>\ ^-fytcKifim^ 

tih . mm&mmincoBmimmm t v ^i?i^^r 
tmiss$^v^>\ tmmmzk'nxoizwmsvs 
nizmmm^z>mmt¥mw.izm^&®£. #xmm 
ftcoAfr^tmwgn&mmii'M. (mmmmm) n 
izsmwmmtiw mmmmmmzm^nn 
mm>-bkix\i. wmh&wiT-ffifi^-fticomm. 
hm*smxhh. tztiif. mu (U) Mt-#y< 

-A'-TGP^U-X. SO^-U-X. E-TEKttM 

[0068] *mizm\<^tit>wmmttt lxu. m 

frHftlz2 . 9 MP aiCO-MZffiEZMlfztZcomfr 
tfO. 0 5~0. AmmX'hhijCOifmL^, iO^ff 
*L<(±0. 08~0. 2mmT'J>l)„ 0. 05mmj; 

m^®&. mmmzm^$>mi,zw)s-?cr>tfxfii 

^* J §Kf^tt^L<^rS. 0. 4mmJ:0 

«»*r*%-'SrW*"?¥*i*iB**t4 2 
tfe<0^5^«IR««t«*, 2. 9MPaO-«Olffi 

7 ^«sass<?5iaiB<oii35»ia*«> h . 

[0069] fc: LTl± 1 0-2 2 0 g/ 

m*"C**0*>*F* U\ J;0$f^L<(i2O-l 2 0 

s/m»T*s. iog/m*%ffix'immm&<mm 

ffi<*4. 4fe. Mill. 
iSj^K^-S^m^T+^^l.. 220g/m! 

[0070] mmsMcommi. mwmtz 2 . 9 m p 

a^-«^fflJEE5rjD^.^t#^0. 3-0. 8g/cm 
3 Xh&cotfmL\\ iOifiU^ttO. 3 5- 
0. 7g/cm3t$>0. $^>«f4LV^(i0. 4- 
0. 6g/cm3T'$>l). m*--%mz2. 9MPaO- 
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(4. ffll ht:*>MimX&J&<-th 

mmhifi. mttfitz 2 . 9 m p zn-Mzw&z 

Uatizb$<v&&ifiO. 8g/cm' J: 9k*£<3rl> 
fc. 0. 3g/cm»i")i/h$V^ % H^fiO&ft 

[007 1 3 ff*#l*P^iREte J: &ME 

tff*)*WRIire. JMtffofc 1 4cm/t^MS 
j&Stfftk^ffTlJi^ 9 8Pa (lOmmAq) 

iO»4U^li29Pa OmmAq) JaTf*0, 
S4>fcff*U^)tt9. 8Pa (lmmAq) JSITT* 
6. 

[OO72]«*36tr«O?l->»05SS{is 0. 4 9N/ 
10mmiHb^ML<< 1. 9 6N/10mm«Ja 
±* t J:0ff4t<, 4. 9N/10mm«fiU:#WC# 

h. 

[0073] ^JUKWtt^- h^€Mffifil(±. 1 0 0 
md- c mtlXTX'b&ltfiWt t < . 5 0mQ- c 
m2UlTT$>SCt*U0if^L<. 1 5mQ ■ cm^ 
TT*4ifc3WEfci!F4U\ 83&)X ?fcfc*tttf>7 
*^j»**tr*fflltf<0W!ti6i»i, 1 50mQ • c 
m*jaTT*6£i:jWff4 1< , 7 OmQ • c mUlTT' 
ft&ik^iOffi 3 OmQ ■ cm»J3lTe*«. 

[0074] m&mmzit, ±mzmi . nmizz& 

- h emxayirtt: < k *> 5 f&T* -5 ^7L«#«^- b £ 
fflV^ifct"C*4. ddT\ i—h^Jf^iJ I SP 
8 1 1 8£2pCTSJ£t !>. Sl5gflW>ffiEttl 3 k P a 

MS k O^IH^^mtt^ltoSffi^ Bfrjtt $ £ k 4* 

[0075] mmm<7)%j&*?j\> k y >mzm< 

flStfSfcftfc, *M)HWttlttt^JI$«4^*<i:t3 
mmJ2Lh* t »*U<, ct0»it<ti4. 5mmOh, 

«l*>'3mmtJLhT'$>l>^k4 i »^U<. »VVN»e£OftE 
«»WttlWtii3mm5|^t'*oTtfll*>«fV\ ifc. 



smth. *ftL<(48fgm±, §4>(= 
ff*U<ttl 2mXJ:i:-rs. 5fg*>lT'<4. Z&tc^ 

IfllS*^Afctt3 0mmJaT* t ff4U<» 1 5mm« 

[0076 ]. jtaaBfoffjSfcev^r, 

«>. mmmtm<mm*i&<*zt:Mz^ 
[0077] vsi^^v^ii&i^Hmtttitt^iit 

*Htti0>*&ii» sku y h y ;K P AN ) &§t 

-3y»«3iaWt*^4«fi^S*LS. &4»T'i, PAN 
*ift*i«f U \ PA N^|gS3i*t (4 h' -v 

mwmiz<c>Kxmm. 3\mmm&±z<, tn 
h t:#>Mi . mwm<vmm&mi 2,500 -cot 

tfffiU. 2, 0 0 ormT^i L^. 

[0078] *%,wvnmmm>izm^t>ii&8mm 

ftU. USD (jura) k, 3l5I3$$tf (MPa) k, ?l 

5I?ltt$E (MPa) b<7)mu*d&ms.ix^&<7) 

#x\\ zcoxotcmmmMfrhtchwmm±. m 
tnz<^r^x-hi. t%b-h, smwmcommm 

mimtiiz < < . MEmzmmmmmfLiz 

0/ (ExD) ^0. 5X 1 0- 3 

zzx\ mmmv)3\m&. mysmmu 1 s r 

7 6 0 1 fc»tT»rr4. fiPF^*rSiOft«IB*tO« 
^, *S ( a ) fcSS ( b ) Ofii ( ( a + b ) / 
2) S-Ittgk-rs. SS^A^ijtaiffitKtC^S^ii 

ffiL<{i<y/ (EXD) SI . 1x10 
• 3 T$>'?> J:0»iU<li<y/(ExD) S2. 4x1 
0- 3 T'J>l.. 

[0079] m%m&w? . mmmco 

WL<MZ*>. 0. 7XJ2LtC»*<W#4L<. 
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%mxhh. ^mmms&w&s <<*> zmurn 

tt* (E) -C»Lfcfrc&*. 

[0080] «ffim(cfflv^n«iimi<ttini on 

flt4. 2 0jumJjrF"C*4*>##iU\ i9#iU* 

[0081] man* bhzmmmmmnft 

«T*»#* L<. 5 0 v Q ■ m^Ttf* 0 ff * L < , 1 

wfifiwoaijett j i s r 7 6 o i izm txm . nr 
[0082] tsisit *<^w?tci 6xr^*« • a 

[oo83] tt&stttt. ±m<7>£ o izmm&mnwm 

mm®?$> * . zwmt&m.? tlx it. 

l o o 84 ] mm&£iit&mnfemwffi. z Ftfy 
- hmzmmtix%&&nitmmi'- b zw&mmz 
m^zztmtiw ztnz±m3L&fr(7)W$tf'j> 

fc IX . KSHMOtt^fflv^ ; t f ±I5@ WWftCT 
[0085] KSMMBtt7 (4. MW, 

mt. m$.%tiz£r)mmit-£mtzixtim. sssuzta 

ffrtlZtlzk VWmVtobtiX'&bti&mSktt 
(i. mfHSW8»^-!-*l^«5 0-5 0 OfeX'hl. 

[0086] v&iMmmi* *<ti*, mm%B& 

Ktmizmtx. s^tessBu w.^±m-^< ti> 
mmzma-rhzkizximztiz. z<m 



m\^tLX\^m&*%i%^mv&mm=?. hi 
^4. mmm%k'nmm\^tLX^&mimn&m 

[oo87] *m<?>nmmit. m.&£ttmm 
nmtTizmix. fft^wffie^^wttjwt^^tr 

14. wim. mm&mzmtvrzis&mtttf'&titiz . 

£i&tt£^L&v^m*»PfcLi:(4. M^-tf. * 
-sKJ'T*???**, HIS©*. ftJKft*. t75>y? 

ZV£o%mm&tLX\i. *4)V 
7r-^/7-y;, f"\-*^7"7-y?. yVT^y y 

±L\ii><7>X'bl . *Jfl>yT-*A7'7 v7klX 

7'7 -y ?A'-^X8 8 0 s 7*7 7 9n—foX 1100. 
75 >y 9K—frX 13 0 0. 7*7 y ^/s'-^X2 0 0 
0. 'J-*VH0O. 7-f^>tt^7-'yf-xy7'7 y^ 
E C . Emc^sm 3 15 0. #325 OKXt/Wf 

6ft., r-fe^i^yr^ -y ? fc LT^mm^iattMr 
^h'j;p. 7xy-;«, yyyfflmKkmmtiz 

^mm®wmjLiKmttt>m^&zktf*imx' 
S?^a;^ yxc - 7 2 . «^b¥imt«c7)T>'^7 J 

7 7 7, 7 -f * y^McO-y 'yf-xy77-y? & if *^ 

[ 0 0 8 8 ] a*. wa^ffcr^H-ismttti^aaD 

T*** 1 . ««HiW»^)Mifc*i:LTl-8 0%**# 
SL<. 2 0~6 0%*«S4>fc:ffiU\ ti^tt 

I.. 

[0089] (4. iJE^iWffitt^^JA*, M 
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m'mgmmix^mmtmz. m&wz 
mftmnnm®=Ftfmixmnmzm#t ixm 

t o o 9 o ] *#^«ttftwsr^«-ri» m^mmt t 

L<. tztllf. XV\z-)i>T)V3-)V (PVA) % tfr 
(PET) . ,-K'jrnei/y (PP) n ifjxfi/y, 

y-/ntfn. x^x^bi. y?$>itijii, Jisnsfsi. 
7>\s*mm. T-mwv^xTmm. ryy/Mst 
#vvis?>mm<mfflmmMii)\ mm 

*&xyz hv- s TWxy- • Aj-uy&m^fc (SB 
R) , ^^xy-r^'JD-hy/^i^fNB 

[0091] 3^^K-«ffi«^*^H*W^S« 
ff) fcfe^T. LT<9*^\ «j$?f|£ 

*?£L<(220%WT, J:9#iL<U;7%Ja 
[0092].r<DJ:o «fiB&HfcUif6*tt<^) 

m^ittszt^mL^mmmx'hh. mzxv 

f N77/^oxfuy ( PTFE ) . Thyy/Uto 
x^by-/\4f-9-7/^n7*ofuy**^-* ( FE 

t*-/WX-r/l4M£# ( P F A) ftiW 7*IfJ 

[0093] ±KO i o friWfflirttoWigtrfcttt- 
0. l~5 0S4%tf>«18fcj&Se>j&**?a 

ft«0^${4^v^ja^'J;v^\ o. 

mmi>z<%i. mz. 5oms.%miikmm 



»*L<tt, i 0-3 omt%v>®mxhz>. 

[0094] «ffis*f c*2m Lfc*»*»»i, 200 
l*UM-*«*\ m§U£ffi<r)ffiT, WAtt*>i*i_L#.afc*i 

tetter t v ^j^fc o . «m*«s* t* om^-ft^a 

Mbix#fr?Mmvtzm\ wmt txmmm 
izmtx mubmiftmm&cDmmz txa<z t 

[0095] *micr>J&-mmiifo(r>WkJ]$:t LX 

*t. mm&mm. rnh>jmm. wsnrnm. mmm 
mmxmmix&£-f&t>K z\<m-%tkmz-r>\^xi> 
wswmbh v vm%imiw<vmizm txmm 
#>L>tih^%><7>x'hh. mttmtixii, Mru 

SflSt^TttJSrV^* 1 . 7UXmmt2 0°C~2 0 0 
rU^Bj|jlMPa-20MPatfcS. 

[0096] *%pmmwmnkitwmkfrt>%h 
mm. fo&wmmmkTnhyjmmfrhzim-w. 

«t£tt (MEA) {±, H^^afl^KfcSiiB-f s 
[0097] g^fc. *^BJ^®34SSEiiSrfflv^«m 

s»*o«7]^^"$fSLv^oT'?)i»„ niz, mm 

[0098] 

izmwtz. 
[0099] mmmi 

(l) ^-?L»««^-hofM 
PANM&mm (mi^Mhl^^T-3 00 ) Bmm 

[0 10 0] SCI^iftSPFAfU/N-yay 
( ?A 4f ^UtttK*^ 7oyPFAfa^-y 3 
>•) C#?IL. 3 7 0'C-C-3B#P B 1» 
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nmzw\ pf Atf3n&%ttmitiP an jk$tmm 

zj|«^-h<7)Sttti3g/m 2 . Jf ${±2 0jum-C'$>o 

fc. 

[0101] ( 2 ) ««-JiW»£*«>f&£ 
ttjRaAldrichttWtfica&K ( 5MM%) 5 glzMM 
ffltft-Xy (MM : Pt, tf-tf^ ; CabotttHVulca 
nXC-72, a^fi^ft; 3 0wt%) 2 g i -7*n;\V 

co 102] (3)mm<7>m 

1MB < 1 ) TfBSLfc£?L***>'--l**l»B ( 2 ) "C 

iz. ^mtmii&zsoMm. Q&nmR; o. 5 

mg/cm 2 ,. Naf i onOtt^il; 0. 2mg/c 

[0 103] (4)I-t6I^(MEA)^)M 
lute ( 3 ) T'fM L^flUM 2&2: , HffiSttfc LTiS 
^MSr^^SilJiiS^^ (E-TEK&HE 
LAT, PFA<7)tt£»20%) 2 tit, 7WV%»8& 
fcLTDu Po ntfflRNaf i on 1 1 2£fflSL 

it. mmm/imm/7*h>3®m/fmm/'m 
m&zzcoMTffiai. mrvx (fflsi 2 or, 

5 0MPa) &ffaifcTll-«Ht**tf|sjfiLfc. 
[0104] (5)ffi$TOftfffll 

-b/P^-b/Wa* ; 6 0°C, ; **. ; 

£§v ^'Xfljffl^; 77-K70%/^y-F4 0%t 

fcwcma-tE ( i - v) aK^ff^fck;^. fta 

UWjli, 6 0 0mW/cm«T*-5fc, 

[oio5]jtK0yi 
( i ) sjSKa^i 

H5tWi (2)fcftwc. i -mvv-jM&ini-rfc 

1 Tttffl LfcWHfitt_tfc* ? 'J - >HI, <6*frf 4 d 
fcfciOWWI (Jl*4 0ium. SAOtt#JI:0. 5 
mg/cm 2 , Na f i o n(7)#li ; 0. 2mg/c 

[0106] ( 2 ) R-«fi«^ft^jSti i IfUHi 

i T-^ffl o h yjmm * jus uz . msei & ro 
ffii i fc mmzf&rvxz'fto z t xm-wm^m^ 

fcUz. 

[0107] znK-wmittoiXim 1 1 Hftftfc 



*tlJ*{i2 OOmW/cm 2 T"£>9, UttWltJt^T 

m^ftmx'h-otz. #izmfflfr&£X&WBSiTiftk 

[O1O8]H]||0IJ2 

( i ) ^jmewx- hofttfi 

PAUmmSt (Il/«hW-30 0) £1 2m 
mfc lmmfcUBKU:. i« 1 2 mmfc»»rU:JS*»i 

[0109] .r£)fcNfift£ 1 mmfcfcBf Lfcffll* 

yifttS^7QyPFAf'(XA-y3 » 

U IHKLfc. S&fc, 3 7 0rT'3B$i^£PI£fi : 

PFA3^3a»%#*t^PAN^a®«»t(l 
2mmh 1 mm<7)£Ut6 0:40) 3&»^4^?L«# 

s/mK JlSiil 5umX'bitz. 

[ono] ( 2 ) m%-xv ^msfrnftfc 

TSK^)Aldricha«Nafion»» (5fiM%) 5gO« 
ffi^-^y (ftkffi ; P t , ; CabotfrggVulca 

nXC-72, G&fi8*; 5 0wt%) 1. 25 gt i -7 

1 0 1 1 1 ] ( 3 ) MgJfOftft 

me ( i ) z'ftfoLtz%wm%i'-Y*mi ( 2 > -c 
tz. z<7)mmmim^2 0Mm^ e^mm-, o. 5 

mg/cm ! , N a f i o n(7>HZM. ; 0 . 2mg/c 

[0 112] (4) M-t&tt&fiE (ME A) (7)^ 
luiE ( 3 ) T«5«L3tjlHMi2fti: . M&mttt IX& 

*.W£*fi^tzmmmMim® (e-tek^re 

LAT, PFA<9tt#«2 5%) 2ft, TDhy^Jiil 
hUTDu PonttlNaf i onl 1 2SrfflSL 

fc. mim/msm/ru v y^&m/mmm/nm 
mtzznmxmmi. mrvx <aiei 2 or, je* 

5 0 MP a) *ff3C:i:Tl«-«tt«^*S:ff«L^. 
[0113] ( 5 ) MflVftmi 

ne (4 > x'ftfcLtzWk-mmizWi^nv- ?t,zm 
frmfomtt^mmmm-t^zimuz. zcvmmwm 

Utt/MW ; 6 0°C, »4#X ; 7K^, Ig-f^'X ; 
££v, ^XWffl* ; 7 7- H 7 0 V- K 4 0 %{C 
fcV^T€S-«BE ( I -V) SISSrfTofefcC*, MM 
SMjtt, 6 5 0mW/cm2tl)^. 
[0 1 14] Jt«0S2 

( 1 ) mjmm.^- 
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PANJkmWm («H^hP^T-300) £1 2m 
mtlramMLfc. 1 2mm(lg$fiUdgi$*i 

[oii53 mz. zmm&z 1 mmiztmuzmm 
u $tmuz. 3 7o-cT3mmmmz'tT 

2mmt 1 mm^a*Jt6 0:40) 
m^-hHML£. -I<W!JC#m^-hi0gttti2 
Og/m 2 . ff§fi8 0;um-t'£>oft. 

[0116] ( 2 ) M«?-^U -?«£flcc9fl5jft 
rfrll^Aldrichftl^afiorM ( 5fi*%) 5 gOS^ 
a^-t^y (M& : P t , fi-tfy ; Cabot&gVulca 
nXC-72. fiMS&l: ; 5 Ow t%) 1 . 2 5 g k i -7' 

^mfumzmmuz. 
[on?] ( 3 ) mmnitfc 

tale ( 1 ) T'#fi£ LfcMJC^tt^- b $tbuI£ ( 2 ) t- 

tz. zommiimnsoum^ &&<7)ma>; o. 5 

rag/ci ! , Naf i onCDft^M; 0. 2mg/c 

[0118] (4) m-mmmttw (mea) <wm 

mi ( 3 ) •C-^L^«il!^il2ft^ffl\,\ HM«2kl§! 

ai^u-m^f iti . 

[0119] ( 5 ) »4«MIFffi 
buIE (4 ) TfmLfcffi-tttta^ttfc-fe^-^fcfc 

ff-c«a-«E ( i -v)i^fr^t;5. ftftiij 

3 5 0 raW/ c m 2 T'fc *) . Jgttft^a fc 

[0 1 2 0] m&M3 
( 1 ) ^?LS^«y-hc7)#« 
PANJhmWm (mHShU^T-3 00) Hmm 

[01 21 3 zmmmti-xy7y-v7tL 
XTtj-uyy? ,9 {%&tt&xm.mTy*-f?v 

9) ^UPFAfa^a^ {74*>JM 

*U:. 3 7 0 a CT3«$l§^3£ffV\ T-tr 

f-by7*9«x^* s 5a»%. PFA*U0ll%ftfL 



Lfc. ^^7L^S->-hOg#ti3g/m2. H$ 
{±1 3/tmt*-5t. 

[0 1 223 ( 2 ) Wf-sKU -7«£tt*)f&fc 
Tp|j[OAldrichai?Nafion?g?S ( 5SS%) 5 gfcftBI 
fi^-^y (fm ; P t . ; CabotaMVulca 

nXC-72, fiMB&l; 4 0wt%) 0. 7 8g£x?y 
-A***.. JKSJf 1/OIJ&- * 'J 

[01 23 3 ( 3 ) j)BHMi<^jS 
HB ( 1 ) -C^jftLfc^fWKW^- b^tuie ( 2 ) T 

^KIW^- 

tz. z<7)M.w§i±m&i 5 um. &±comm; 0. 4 

rag/cm 2 , N a f i onOltli ; 0. 32mg/ 

[0 1 24 3 (4) K-«WS^«c (MEA) OfM 
fflB ( 3 ) Tf&£UfcjlBiJ|2fei:. SfiESttt LTgg 
Tfcjaa^-o^^Si^^f*^ (E-TEKihSE 
LAT\ PFA^jt#*2 5%) 2ft. 7nh y$3m 
b LTDu PonttlNaf i onl 1 2£fflSL 

**f*«r<Djrc«jiu ^t-ut. (wjzi 2 or. etj 

4 0MPa) £ff3£i:-CB-*ffi«£**f&SU:. 
[0 1 2 5 3 ( 5 ) »«?fiPF« 

miie (4) x-imttzm-wmsftzwu-fizm 
*mmsft?wmwM*>vzftf$.uz. mmnm 

*)VZ*)Vm. ; 8 0-C. ; mittf* ; 

ry-h'70%/^y-K40%t 

tsvvc«SK-ttE ( I -V) SUgSrffofcti^. 
ffi^tt. 7 0 0mW/cm«tft-)fc. 
[0 1 26 3 Jt^J3 

( 1 ) fmmvmi. 

mmm3 (2) ^fev^x. x^y-^jnx-r^BKt 
tzim-xv^i&Z'kAstzttffi&z. mmm3?m 

mxitzmmmt (r-t+vvf? v9w&owm%. 

PFA*>'2 0S4%£ 1 Omg/cmJfttLft) ±fc 

T-^y-yMi. &mt&zbiz£*)fmm 5 

j«m s Q^OftSft ; 0. 4mg/cm ! 1 Naf i o 
n«0ft§*;0. 3 2mg/cm2)oltIlflt# 

[0 1 273 (2)ffi-«ffiS^«a7)^jSt5j:i^HB 
lute ( 1 ) T«t^M««0#TOISff2&t»^J 

[0 1 283 ;<?)K-«ffi«^SrSW6W3 k 
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xmmftTW&fmm-tfrzmtsxvmmitz. & 
mmm4 o o m w/ c m « -c* o . iimb iz&kx 

[O129JHSS0I4 

(l ) WUHW^-h^fls* 

PAN^MH« (*H!hW-3 00) Bmm 
fcO. lmmfcgBBrUi. «r*)3mmfcg«lrU:}g|l8l 

[0130] Ze>im#* 0 . 1 mmfcUWRLfc 

^f^yit{ti**7DypFAfaA'-y 3 y) c 
£«u asau:. 3 7o°cx'3B#raf^a^ 

PFA#32M%f«UfcPAN£ft*fil^ 
(3mmfc0. lmmc^M*Jt8 0 : 2 0) 

[0131] (2) 

TtJfiR<7)AldrichttMNafion?§M ( 5Sft%) 5 gCNft 

ffifttf-tfy (MM ;Pt, t-tfy ■ cabotttRVuica 

nXC-72, 6&g#M; 5 0wt%) 0. 6 3g£&<» 

# ixm-# v ^m&ftz&tsftffi&zfflm itz . 

[0132] ( 3 ) SlBgl tf>ffr£ 
Wie ( 1 ) T-ffflKLfc^TLWiW^-hifcUE ( 2 ) 

0. 4mg/cm! 1 Naf i on(0ft8 
4:0. 32mg/cm ! tJ)0^. 
[0133] (4)tBWOM 

1 2 mmtC* v h P A N^XflMtOffiiRMI 
fc®5Ii!f8&* (JK$iWB (*> 8, *»S**0. 1 4 
g/cm3. f^Sgl00TbI200/im) Mft 

v-hfcSSU:. %t>tltzi'-H±SO g/mn-h 
ofc. £tf>£?l*»tt5'-h££$W r C2 0 0X:. 30 

#08Msa£ffofcgL PFAfa^-i/' 3 y(^ 

7D^PFAf^A---/' 3 y, ^f*>lS683$£& 
H) £#?SU 2ftoFlftti^Tlg<ML (31ft L 
fc. S^K-TOx-h*, 14. 7kPa(0. 15k 



g f /cm* ) X-tmttttfbA 0 0°C. 3B#HI<0^ 

ott%. p f a<t)# ^ m± 1 5 mrnxxh -> tz . 
[0134] (5) m-mmmn# <mea> 
he ( 3 ) TfrjaL3t«Hii2ifc. irie (4 ) rf&sL 

fc*fi£*T 2tfc, 7*0 h LTDu Pont 

thSSN a f i o n 1 1 2 SrfflS Lfc. S^Sft/MMS 
/To h y£&J&/ti^/m®^£^Jf T1SS 
U (jaKl 3 0°C. E73 5 0MPa) 

[0 135] (6)jRfTOl@Ffll 
lofB (5) XftfcLtzm-MMMiirmwu-flzm 
&®WlS# : FWim^m-bfr$:i¥&Uz. c\cr>m\m& 
■tjUZ^m. ; 7 o*C, ; BKbtf* ; 

SSL ^fOffl*; Ty-h'7 0%/^V-K4 0%lc 

fevvt*«-*E ( i -v) ffl^^fct;^, mm 

taiHt. 5 0 0mW/cm*"C&-5*:. 
[0136] JtKW4 

( i ) fmmnmx 

mm* (2) tz&^xft&uzim-xv 

±A,t*Wm*. miikM4 (4) Tf&SLfclHUtW* 

m, fi^<Dft#a ; 0 . 4mg/cm 2 . Na f i o n 
<0#**;0. 32mg/cm2)ollilft^M 
Uz. 

[0137] (2) m-wmt&fctftmistinm 
lute ( i ) T#m uzfmm^ s 2 «c mtm 

M4 1 zfiozt xm-wmm-smft 

mitz. 

[0138] znm-w&m-&mmw,m4 1 m&mz 
xm»mft?mmmm*Ji't:i¥tfLt$£xmmLiz. m 

i«aJ71{i3 50mW/cm'TftO, HW4^Jt^T 

»v ^tsrc* o tz . »t^*afttt«fiTt:ff 5 vftt^t 

#fffc J 4*JEEfiT#:*:S < . i W4iR3JMIBt*8«*» 
[0 1 39] H»J5 

( 1 ) ^Jimmm^-hcom 

PAmMMt&£®mtzAvhLX*-WtUz 
L, 1 6 0 0rfcT*ftjlBItff-5fc. C^IWHttHPF 

^ftLftPTFEfU 
A'-i/- 3 >) U fBSILfe. 4 0 0°CT' 
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p t f e # 2 o mmxm uzpa mmmmpt® 
infrtei znnmrnis- f * m ttz . z v&wm 

f£v-h<7)gttte3g/m 2 . Jf §t±l Ojumf*-? 
fc. 

[0 140] (2)jWI-iKU'e«*flc«)fW 
7fiJK£?)Aldrichai?Nafion«g ( 5fi*%) 5 g£MR 
(fflft ; P t . y ; CabotftgSVulca 
nXC-72. 5 0wt%) 0. 8 3g^Jni.T 

tz. 

[0141] ( 3 ) si^JioffriS; 
me ( 1 ) •?ftf&Lti2K®m%i'-b±i l zmi ( 2 > 

&tf>tt#S; 0. 4mg/cm ! > Naf i o n<7)ft# 
Ji;0. 24mg/cm ! tJ)o!t. 
[0 14 2] (4)K-«fi*^»(MEA)<0ffjft 

file ( 3 ) x'fttfLLfcmm2®;b. mmmt ixm 
mmzfi^tzmmi^-^- (jkhktgp-h- 

060) 2ft. TuhyWif&blXDvi Pontt 
iNaf ionll2 fcfflSLfc. «&Stt/j«Jl/ 

m h v^wm/mm/mmm* z mxmm 1 , 

i7VA (ffiSl 5 OX:. E^)50MPa) ^ffdCfc 
[0 14 3] (5)^f4€MfFffi 

1515 (4) xft&Lifzm-n,mm-&m*'^-?m 

•t/i'fc-fe/PiME ; 8 or. ; mtrtx ■ 

2m. tizmmm •, 7 y- f 7 0 y- f 4 0 %t 

fcivctta-IKE ( I-V) as^ffofck;*. as 
aj^KS. 6 0 0mW/cm 2 T'$>o£. 

[0 144]HS6<H6 

( 1 ) £?L«ms/-F<of&* 
P ANW£fMlft£81ME£# * ^ LT^-FftL*: 
ft. >7*— *-xx -y F/^f-y^&fcTTOWfiOiil 
L. 1 6 0 0X;fc:TiWfc*ui£frV\ ^UK**^- F 
fcf&SU;. C^M@«v-hc7)S#(i3g/ 
m 2 . JI§t±l OjumT&ofc. 

[0 14 5] (2) «HSE-^Uva^*OffjS 

ptfet an-y 3 y (yjz-yxmMtfVyv 

$ : P t . ; CabotltMVulcanXC-72. 6&ffi8 

*; 5 0wt%) &nLxt<imixim-w?m 

[0146] ( 3 ) mxtmnim 

HE ( 1 ) Tlfr£L£MJCs£m^-F_t£i!uIE ( 2 ) 



tz. iOJSi^Srl&ffi«)Aldrich*t«Nafion»a ( 5* 

*%) tsa. £&LrrnFy3^K 

0. 4mg/cm 2 . Na f i on<?>tt#M; 0. 
2mg/cm 2 . PTFEO##*;0. 2mg/cm 2 
X'h-yiz. 

[0 147] (4) m-Wm£# (MEA) Offt£ 
HUfE ( 3 ) T'fWUdWJl2fth. ttffiSftfc LTfg 

*^^ffofc^aBtaa*«fli (e-tekkme 

LAT) 2ft, Tnh>£8l]lfc LTDu Pontt 
INaf ionll2 £JB*U:. mffi«tt/J54$l/ 

ro f ^Ui/jiHi«/«aat«* xuw l . 

iri/X <ffl*14 0X:. ff^50MPa) ZftoZb 

xm-imm-sftzftfcuz. 
[oi48] ( 5 ) mmmmm 

liulE (4) Tf^fcK-*ffiS-&#£-fe;<cu--*(c« 

•fe^^-fe/uaut : 7 ox:, am^rx ; **. iwby^ ; 

#**WH¥ ; 7V— F7 0 V- F4 0 %\Z 
fcwt«»-*E (I-V) aKSrffofefci^. ft* 
JU^JtS. 6 0 0mW/cm!n^. 

[ 0 1 4 9 ] S6&I097 

(1) £7lBa«x-Fc0f&£ 
^'J7x-l/y^7^ Ftttt^OlffettC^ >y FLT# 
- KfcLfct*. F'/^ty^-y^fcT^aWBSBlL 

tio^aH^ff-^fc. ^*sa»L. pvdf#3 

Sft%f«tLfc^fL«**^-F^jSLfe. -<7)^7L 
h«gftli4g/m2. W§(i20//mf$> 

~>tz. 

[0150] ( 2 ) Wi-^y V^ftcT)^ 
T&K<OAldrich&RNafion»iS ( 5fi*%) 5 g^M^ 
m$*-tf> (MM ; P t . ^-#> ; CabotftMBlack 
Pearls. a*fi»* ; 3 0wt%) 1. OgSrSntT^ 

[0151] (3)mu§<m& 

boIE ( 1 ) TffiSL^?L*aW^- F^UIE ( 2 ) T' 

m^tx . mjmm.i'- v t tm-xv 

fWKftfc*->fc. S4^reB*^-FO*BllS:#«L 
^. ^«l(iff^2 5Aim, 0. 4 

mg/cm 2 . Naf i onOft^i; 0. 32mg/ 

[0 15 2] (4)K-*(jfflte-tt(MEA)£>flHJ* 
WE ( 3 ) ■CfWLfcl«Mi2tfci:. 
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Tkumz'nitimwm'*--^- (*mktgp-h- 

060) 2ft, rnhy^Hi: LTDu Pontft 
!Nafionll2 Lfc. 

3fc7*V* 3 0'C. E^)5 0MPa) Sr^o-Ii: 

[0 153] ( 5 ) fttWfiflHI 

me ( 4 ) TffjfiLfeffi-«sa^**-b^u-^fc» 

■fe^fc-fe/WUE ; 7 O'C. mm*?* ; Kfc#* ; 

ssl tfzmmm •, tj- y i o %/# y- k 4 o %£ 
*jwc««-«e ( i -v) wzz'tx^tztzb. m 

tfcJjii. 600mW/cm 2 ^-5fc. 
[0 1 54] HMIJ8 
( 1 ) £7L*«*S'-htf>f&* 

fjL --H^y^y^ffiCT^affBJnxU. 14 00 

txmX'h^t:. 

[0 15 5] (2)«t-jKU7«^*omfi 
TfrJKOAldrichttS^afion^ ( 5fi*%) *«»U 

(«BSE ; P t . #-#y ; Calx>tftS!VulcanXC-72. 6£ 
fiM;5 0wt%) 1. 8 8g*JniTfi<JWfL-C 

[0 156] ( 3 ) flftttlofftS 
lute ( 1 ) ?fBSLfc^?LW«>'-h£mfi ( 2 ) T 

0. 3mg/cm ! , Naf i on(7)tt%&; 0.2 4 
rag/cm ! t?)o/;, 

[0 157] (4)l-«l*^|c(MEA)<^)jc 

*^£fiSfc|iaR»i'<-v<C- (JKH8TGP-H- 
060) 2ft. rnhy^Ht LTDu Pontft 
iNaf ionll 2^iSU. 

JftTV* 5 Or. ff*)5 0MPa) Z'nd lb 

[0158] ( 5 ) SmSMffPffi 

buis (4) ?m.Lizm-VBm&#i-t'<i'-9t&k 

■b/Pt -b/i^a* ; 8 0°C. m\tfx ; **. Wtttfi* ; 

ry-K7 0%/^V-K4 0%t 

tj^-c«a-«E ( i -v) ai^ffo^tc:^. 



[0 1 59] SQS«9 

( i ) mftm&wtfiL 

PTFEJ8*i 0KMHh37ny) £3mm£SBBil, 

&m±£&mti ^ticiOPTF E&ttfr&ffts l 

[0160] ,Itf#i&fls£ 3 7 0'Ct'3B#raJPff 

*ft^)Bf+(il0g/m*. ffS{42 0//mT*o7t. 
[0161] ( 2 ) Uttl-^'J 
rfij!KOAldrichft$(Nafionj§® (5**%) 5gfc«Bt 
imtl-tfV ; P t . *-#y ; CabotftilVulca 
nXC-72. 5 0wt%) 1 . 2 5g£i-7* 

[oi62] (3)nmm<^m 

HE ( 1 ) "Cf&£Lfc#3Wtt*BSS:13iE ( 2 ) 

^Jf(i/P^2 0/im, 0. 5mg/cm 

K Naf i on(0#|f; 0. 2mg/cra^-i5o 
fc. 

[0 163] (4)M-«Sa^*(MEA) 
ME ( 3 ) Tftj£Lfc«JSW2ftl:. LTffi 

mmzn^mmmmimm (e-tek^me 

LAT. PFAO##*2 5%) 2ft. Tvh>$M® 
t LTDu PonttlNaf i on 1 1 2£fflSL 

SW^Com-CSfiit. (jiJKi 3 or. Ell 

50MPa)^nii: TK-*««£tt£ ffcft . 
[0 164] ( 5 ) Mf4€?fefFfii 
MIS (4) "Cfl«LfcK-«Wi^*-fe;tU--*fc« 

•fe;W$r-lr;uag ; 6 Or. ; *f£. iMbif^ ; 

25^. Ty-H7 0%/^V-F4 0%(C 

&^xmfc-m& ( i - v) »e^ffofci:c*, 

JftfJtts 6 5 0mW/cm*TJb-?fe. 
[0 16 5] Jt»J5 
( 1 ) S^«^MX 

ntt0i9 (2)^v^t. i -rujv->mm-r £ 

9 Tttffl Lfe«tt*»±fc^ ^ 'J -y^I. 16*1-4 C 
hiCj:OjWlfl (if^30^m. &£Oft£S;0. 5 
mg/cm 2 . Naf i on<7)##J£ ; 0. 2mg/c 
m 2 ) 0#«K£tt£f&£Lfc. 
[0166] ( 2 ) K-«Sa^*Wf^jatfe iVWffi 
ME ( 1 ) T^UfeftBSWo^«eHH5f 2ftfc|||tW 
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yxmm/mmmnmm^mxmmL. m 
m9tmmiz&ri/x (&jgi3o*c. e^somp 
a) zftoztTm-'mmsmftfcitz. 

t 0 l 6 7 ] -r<Dl£-m®1t£ft£IISfc0ij l . l b ®& 
tz . mmftJM 2 0 0 mW/ c m 2 T'£> 0 , UStffll 9 (C 

( i ) m%m%m& 

PFAHIt (*HJh37oy) *3mmt«aBfLfe. 
i^WLfcffl«ftPFA*CMC*}S«Efc:^fiS:$* 

mi mm. 

[0 168]<Xfc, i<9#»fc£2 8 0rT'3B#|S]^ 

[0 16 9] (2)«ai-Ji?uva^*<ofm 

HJJE^AldrichaSNafionSiR ( 5**%) 5 g(Cflg£ 
(MM ;Pt, ; Cabot^MVulca 

nXC-72. 5 0wt%) 1. 2 5gfcx?>' 

[0170] ( 3 ) mmvft&L 

huIB ( 1 ) T1ML£#»mtt?fi$£fuiE ( 2 ) 

£lttJ¥*l 5um. 6&4>ftS*; 0. 4mg/cm 
2 . Naf i onOffli; 0. 16mg/cm^o 
ft. 

[0171] <4)!t-*ff«£*(MEA) Offcfc 

ffis ( 3 ) TtwusMOT 2^ t , nmmt txm 
A^tfat&mmMtmi (e-tek^se 

LAT\ PFAOtt#fi2 5%) 2ft. rnb>3dftK 
tUDu Po ntftMNaf i o n 1 1 2&fflSL 

mtzmmx-mmi. &tua (sgu 3 or. 

50MPa) *fn£fc?*-«W*£tt*f&SU:. 

[017 2] (5)fi$ffigfffll 
BUfS ( 4 ) TiWLfcll-m&^ftfcHr^V-^fcJ* 
afflfltffrTfflKSWfrfeA- fcf&S Ltz . C «i« 
-fe/Hr-b/Piag ; 6 0-C. ffim^X ; MittfX ; 

mm ; TV- K 7 0%/jj V- H 4 0 
fewC^-IE ( I - V) SB££frofc SiS 
a^fct 6 5 0mW/cm«TJiofc. 

[0 173] Jt^J6 

(i) &immi'-Y<mf8L 



FEP^I (!Hh37oy) *3mmt:aBfLfc. 

-urnik tt>izMz#&zi*:tz. zmmz&mi. 
iz&mz z t izx o p f Atmm&ftZfr&L m. 

[017418*:. Znmmt:. 2 5 0iCT3B*fiBR 

mi&\ ttmm&m%ift&itz. zozumm 

>—h(7)gft(i4 0g/m 2 . Jf S«8 0,umT'$>-5 
fc. 

[0175] ( 2 ) HHK-tfU -elt^WffjS 
lUR<7)Aldricha«Nafion»jS ( 5Sft%) 5 gfcfcBI 
S8#-tf> (MS ;Pt, t-tfy ; CabotltSVulca 
nXC-72. SMB&l; 5 0wt%) 1. 25gtl^7 

m&mmitz. 

[oi76] (s).nmm<^m 

WE ( 1 ) •CfMfcU:#a«ti*&*fc1!ri2 ( 2 ) Tflsfifc 

«Wi**8 0jtzm, S^OftS*; 0. 4mg/cm 
2 . Naf i onc7)ft#i; 0. 1 6 m g/c m 2 T'J>o 

[0177] {4) m-mm&# (me a) effifc 
mi o) xfttfLLtzmm2&.$:m\.\ mmm 1 o t 

[0 1 783 i5)m®w*mfo 

Mi (4) rf&ftUfcJW-ra»£**-fc><u-*fcSE 
*il*»«^ffl«fi«il«b^tff*t-, IWJi OhN 

*frt«e-«ff ( i -v) as^-5^fc«i^. ftit 

aj73t±. 3 5 0 mW/ c m 2 T"$> 0 , iSttfltfMfcW** 

[0 17 9] ^56091 1 
( 1 ) ^Ni«ttff 

PTFEiBt (I^h37ny) £6mm£«BrL 
fc. i^)6mmfc:«aRLfeJffiHtPFAiCMC*»?S 

[0 180] mz. Z<7)&mm*-Xy7'7>y7tL 

XT-t+uyyjv? (mmt^Tmmfy^ry-y 
9) ^MUpfat^a---; 3 >' (^^-yi^ 

ttW*7D^PFAfav?-j;3y) fc*8IL. 

$4>(3, 37 ox;-c3ii*B»y!jia*=ffv\ ^~ 

7 ^<7)##**U 0tt4%OPTF EfflKtt^ 

(i3g/m 2 . m Stil 3jumOl(MI«ttflift^fc. 
[0181] ( 2 ) *BSE-^'jva^*(^« 
HJjE^AldrichajgNafioniga ( 5ftt%) 5 gCftfegg 
ffl^-^y (M^t ;Pt, ; CabotaMVulca 

nXC-72. 40wt%) 0. 7 8gtx?y 
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[oi8 2] (3)mm<r>im 

ime < i > -cmaiizmiffii ( 2 ) x'ftfcUzmm 

1 5/zm. SAOftS*; 0. 4mg/cm 2 . Naf 
ion©(i?l; 0. 3 2m g/c m 2 T'£>ofc. 
[0 183] (4)«-««a^«c(MEA)^Jfi 

ne ( 3 ) TftuSLfcjwflM 2^ fc . mmmttt ixm 
mmt'ft^tzmwmmmm (e-tek#me 

LAT, PFA<0ft#*2 5%) 2ft, 70hy£g§$| 
fcLTDu Po ntttUNaf i on 1 1 2£ffiiL 
fc. «®^/M&«/7nhy3S^/fcl!^/m® 

3*r*£*>Jtr«Jiu mrvx (auKi 3 0-c. 

5 0 M P a ) £ff o £ ?H - WBJtettfcf&S tfc . 
[0 184] ( 5 ) M^mmfPtf 
huIE ( 4 ) ff&SLfcK-fcffiS^fc-fe^U-^fcfc 

*/P£Hr/P&g ; 8 0°C. ti&ftrfA ; **, WCtfA ; 

tfxffljfl* ; TV- H 7 0 V- H 4 0 %fc 
H^xm^-9K ( I -V) aS*fT-9fefci<5>. ftft 
lUj}t±. 7 0 0mW / /cm 2 T'J>o£. 
[0 18 5JHMU2 

( i ) imrntemcMttft 

PTFE|||«<JKMRh37ny) *3mmfc:«BfL 
fc. ^3mmfc^Lfcffl««PTFE*!Hto^j| 
£K 9 . £ft 0 *t £ i: J: o T 7 -r 7* U ;Mk L 
PMIPTFE^fc. 3mm<7)MI$iSfPTFE£n|]ft?P 

[0 18 6]ft£, iJ&iMfta'-h*, 3 7 0'Ct'3B# 
RMKXffltlC 3E#*ffv^PTFE*»fe%4^MWtt* 
»fc#*Lfc. :«IW«ttfli»^B#tt 1 0 g/ 
m 2 . J5$fil 0junTC*-ifc. 

[0 187] (2) ®m-XV~?n£#CDftj& 
i&JR<OAldricha«Nafion«iS ( 5M%) 5 g£tt& 
fift#-#> ( j&g ; P t % ; CabotftlgVulca 

nXC-72. a^ffl^ft; 50wt%) 0. 6 3g£j|<S 

coi88] (3)mm<Dm 

mid) x'ftj&ik§>KW&m : s-h±izmi ( 2 > 

; 0. 4mg/cm ! , Naf i o n<7)tt# 
S;0. 3 2mg/cm z tJ)o/';. 
[0 189] (4)«S£ttOfft£ 

1 2mmC* 7h$^PANMI»«i 



^P5gmss* (mi¥«* (ft) sl a»s«*o. 1 4 

g/cm^, 0 07^20 0/zm) £. M 

twftbfe. iwc, x-h$-2ft<7)r^ 

£J&Mg<;&IlJEL£. 8 3 8££ttl/C>—h£$£ 

S'-hfclBSU;. f#£>il*:^-hf±8 0g/m 2 T-£> 
i^TLS^m^-h^^T^OO-C. 3 0 

4h^R«ra*ff->fca, PFAfu^-y 3 y (*# 
7nyPFAfaA--y 3 y, ^f*yi£HsJI£tt 
S) £#*1U 2 ft<7> jFttfc8W,T« < inff . sa»u 

£. S^dcDx-h*. 14. 7kPa(0. 15k 
gf/cm 2 ) •C'JnEL=5r*^4 0 0'C. 3B$BO^!i 

ma»r*i!jftLfc. PFA*>fts*iii 5 
[0190] ( 5 ) m~nmw.£fc (me a > com 

tula ( 3 ) TfWtLfclHIWi2«t, MIS ( 4 ) T^JSL 
fc«S£tt 2ft. 7D h y£8lffilfc LTDu Pont 
SUN a f i o n 1 1 2 £JflSLfc. mffiStt/fcfc&S 

U mrVX (jUCl 3 Or. E7J50MPa) 

[019 13 ( 6 ) ffifTOfifffll 
1MB ( 5 ) ?#JfcUfcl»-«^^£*^--*(c« 

•fc^J-fe/PiaS ; 7 Or. jSSm^X ; TkSL K^'X ; 
^m. ^'7.f W$ ; TJ—V7 0 V - H 4 0 XtC 
&^XWSi-nK ( I -V) JBS^firofcfcc:^. 
ffi^tt. 5 0 0mW/cm!tJ)^. 
[0 1 92] ^JSMl 3 

( i ) imw&6*nm 

£. i^WUHI?Rlff<0iffttl 0g/m 2 . ff$li:2 
O^mT'ab'o^. 

[0193] ( 2 ) Uai-^U Vfi^fla^^jfi 
lpJROAldrichaS!NafioniS» (5fi»%) 5gt«BI 
fi^-^> (AHi ; P t . *}—$y ; Cabot^tMVulca 
nXC-72. a^S^*; 5 0wt%) 0. 8 3g$riD^.T 

[0194] ( 3 ) mtmwEtiL 

luie ( i ) -cf&fc Lfc^furares'- h±i=Biris ( 2 > 

yEPMKTMl. Kjftftt:. n-;^l/XCJ: 0JDE5D: 
<7)MISE1{±/¥^1 0^m. fiAeOft**; 0. 4mg/ 



(2 0))01-283865(P200 l-*aiflt 



cm 2 , Naf i onOft^JI; 0. 24mg/cm 2 T* 

[0195] ( 4 ) m-wm&fo ( me a ) 
ne ( 3 ) -cff*ufejiHswi2tS[i:. ltse 

*«Bl*4f-3fcft«IIBt^-^- (IHTGP-H- 
060) 2ft. TnFyX&Blfcl/CDu Pontt 
SNafionll2 SrfflSU:. W&m/fmm/ 
r u f y£$§t/M&l/m&«tt£ C OJfKltJB L . 
f^T^T. 30*C. E2)50MPa) fcfodfc 

[0 196] (5)flm«fifffif 

*.)V**.>vm. ; 8 or. ; *S. Wtffx ; 

25*. #**lffi¥ ; 77- F 7 0 %/# V- F 4 0 %lZ 

ts^xtm-wt ( i - v) igifrofct;*, mm 

ta,1Ht. 6 0 0mW/cm 2 Tt>->fc <> 
[O 1 973 HSS0IJ14 

( i ) imw&BBWffi. 

PTFEtWSfr <EJl|««RF5-7r>ri'«y?FP- 
50) £@f$U gttJ45g/m 2 . ffSiil 5;umtf> 

[0 198] (2) MJ£-#y^i£f*^ffr£ 
PTFEfa^-ygy (^>T#yUitt«sK'j7n 

yTFEfaA-y' 3 y) fc*a*ffi»;&-*y (M 

ME ; P t . Jj-tfy ; CabotttS!VulcanXC-72. 

A; 5 0wt%) £im£TJ:<*tfLTJI«-*y'7* 

[0199] ( 3 ) mm<?>ft& 

tme ( i > -eft* Lfc#**ti** SrMie < 2 > -ctwi 

«SW^lP)ROAldrichffi8Nafion»« ( 5*1:%) 
$^LT7oFy^#yv£MfMJ£)l£fftft 

u:. z\<mmmm*-\ 5//m. scorns.-, o. 

4mg/cm 2 , Na f i o ncOttH ; 0. 2mg/ 
cm 2 T$>-5J^. 

[0200] (4) K-*ffia£*(MEA) OfftS 

«uie ( 3 ) ?f&*Lfctt«i 2&t . ixm 
*m*ft^zmmm®mmw (e-te k^se 

LAT) 2fe. rnhy^Mt LTDu Ponttt 
iNafionll 2*fflSLfc. HHStt/f&MJf / 
Tn F y^M/fi^ £ £ wMTUtfl L . 
mris* (OKI 30*e. O50MPa) 

[020 1 ] ( 5 ) ffifTOfeiftl 
«E (4) •C"f^«Lfc»t-«Sa^#*-fe^u-^fc:» 

•fe;F£-fe/l4MS ; 7 0'C. ; **, itffctfT. ; 



Sf\. #7.fljffl$ ; TV- F 7 0 %/# V- F 4 0 
fclvC*a-*E ( I -V) ajg^fiofefcC^, ftft 
ftlfrJi. 6 0 0mW/cm2t^. 
[0 20 2] Hffiffll 5 

( i ) jmrnstmnftA 

P A NMt&itfc £ 3 mm ClfiBlr Ltz . :<03mmCa 
KUfcI*M3$Wi*PFAT<f xn-5>s y (**7 
Dyfa; s- i; 3 y./>f^ y iia&BsS&aR ) 

i^Wt^aSy- F & f&$ L fc . 
[020 3 3 iJcfc, ;£>*HK^-F«\ 3 7 0-CT'3^ 

10g/m 2 . Jf §ttl0jum"C*o/£. 
[0 204] ifflSI^-iK^v; (7-tef-Uy 
7*7 >y 7 ; «m^I«ttS7*y^7'5 y 7 ) HHftL 

HftSrSSSftL. #-*y77-y7#5SS%. PVDF 

zummmi'- f *f&* . £ ^?ucg my- f *> 

Bttfi4g/m 2 . JfSli2 0/im-C*-3fe. 
[0205] ( 2 ) IW-sK »J 
tf)PlOAldrich|t^Nafion?im ( 5M%) 5 g£tttt 
y ())£HE ; P t , ^-^y ; CabotttSBlack 
Pearls, fi^ffi^* ; 30wt%) 1. 0 g%tiatX& 

[0206] ( 3 ) fmm<m& 

buis ( i ) t ftfoLtzimwm&*mi ( 2 > x« 

##*i4^^t)«-^y^ii^^-ft^jit 
%->tz, sztimzis-hnimmzfttfLLtz. 

SUI{iff^25^m. fi^c7)##S; 0. 4mg/cm 
2 , Na f i on^i ; 0. 3 2mg/cm 2 tl»-5 

[0 20 7] (4) j|-«ftft^ (MEA) O^M 
«e ( 3 ) "Cfl#Lfcil«W2fcfc, LT^ 
*«®*tfr>fcJ*SRIWt^-^- (m^TGP-H- 
060) 2tt. rnFy^Hfc LTDu Ponttt 
gNaf ionll2 tfflSLfc. MMm/Mm/ 
rn F y£$!£/MJ£Jf tf i C0JIT«1 L . 
irUX (iaKi 3 0-C. E^J5 OMPa) Z'noZt 

xm-mmmsmimuz. 
[0 2083 ( 5)mnmmwm 

file (4) Tft&LizR-WBfc&to&wu-fitzm 

mftmtt^mtmmm^zft&LLtz. znmmM 

-fe/I/^-b/WB* ; 7 0°C. ; 7j<m. IMk^ ; 

SSI* tfxmmm ; 77- F 7 0 F4 0%t 

fcv^t«»S-«ff ( I - V) ««&fiofci:i<E), ftff 



I 
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aj^Jti. 6 0 0mW/cm*Tfco3t. 
[0209] HM0I16 

( i ) mm®fi&<r)ft$, 

PTFE^I (mH?b37oy) £3mmfc»RL 
tz. Z<r>3mmlZffl8\lfcPTFE®jmn 1 EttM.£m 
0« LT7-f7*lWfcU npj*PTFE«ttt£#fc. 3 
mmfc«»U«fil»tPTFEi:PPJ)|PTFEWti:* 
CMC*»^fc4H»3-frfc. CflJH^fcASlLfciMlS 
■fftifcfcJ:OPTFE«lttMtt**ffiSUfe. 
[ 0 2 1 0 3 3 7 0*CT3I§IBB» 

»WM£»*tlTV\ lftlilOg/m«, JfSlilO 
iu mO«*!tt***fm Ufc. 

[02H3 ( 2 ) im-xv v}g£#W-ffr£ 

TfJlOAldrichttS?Nafion?f^ ( 5fift%) £«BU 

(MB ;Pt. ; CabotftglVulcanXC-72, fi£ 

Sftft: 5 0wt%) 1. 8 8g$rJo^.T^<mf*tT 

hi- # y -7a^***tf*is«*iw! tfc . 

[02 1 23 ( 3 ) jWMOflsjft 
filB ( 1 ) TfmUfc#3«ttffiB£ffl£ ( 2 ) TfBS 

C<0«Hll(4J**2 5/iin, fi&OtfS*; 0. 3mg 
/cm 2 , Naf i on^fJi; 0. 24mg/cm ! 



[02 1 33 (4) (ME A) Oflqft 

me ( 3 ) -e#j«uci«i«2fti , mmttt ixm 
*ym*ftitz8mim^-' t- (ihtgp-h- 

06 0) 2#L TDbyJiit LTDu Ponttt 
iNaf ionll2 fcfflKLfc. «Hftt/ftWMI/ 

(ilJtl 30°C, E2l50MPa) 

[02143 (5)iam«&fMi 

me (4) •cftE*Lfcii-msMi**fc*-' , cw-^(dK 

■te/l^-fe^&g ; 8 OX!, tm#X ; IKttfX ; 
#XfiJffl¥ ; 77-K7 0 %/Ji V-V4 0%lZ 

tmxvsL-ws. ( i - v) m&zfi'ttztz.z. mn 

UtfKi. 7 0 0mW/cm>?ft-jfc. 
[02 153 

[02 1 63 ##!U0>*ftU\ §|-«®1t£# ( M E 

a) izmmzti&ittK m%<7)n.m<mw. mm* 
mfr?mmmmzi>mmzti. zcowmmmzm^tz 
®mft^&mmz{>mmzti&i><7>x'h&. 



(51)Int.C1.7 Digf FI T-73-K(##) 

H 0 1 M 8/00 H 0 1 M 8/00 Z 

8/02 8/02 E 

8/10 8/10 

F^-A(##) 4K011 AA12 AA23 AA31 AA68 BA04 

BA07 DA01 
5H018 AA06 AS01 AS02 AS03 BB00 

BB01 BB03 BB05 EE03 EE05 

EE17 EE18 
5H026 AA06 BBOO BB01 BB02 EE05 

EE18 EE19 



